General Information:
All chemicals were purchased from Fisher Scientific, Aldrich Chemical Co. or Alfa Aesar and used without further purification. Thin layer chromatography (TLC) was performed with Merck Silica Gel 60 F 254 . Column chromatography was performed using basic alumina from Fisher (60-325 mesh, Brockman activity I), silica gel from Silicycle Chemical Division (230-400 mesh) or gel permeation on Bio-Beads S-X1 beads (200-400 mesh). 1 H NMR and 13 C NMR data were collected in CD 2 Cl 2 or CDCl 3 on a Bruker Avance 300 MHz or a Bruker Avance 400 MHz spectrometer. Chemical shifts are reported relative to the residual solvent proton resonance (CD 2 Cl 2 at 5.32 ppm and 54.00 ppm for 1 H NMR and 13 C NMR, respectively; CDCl 3 at 77.23 ppm for 13 C NMR). Mass spectra of dipyrromethenes and metal complexes were obtained by ESI Mass Spectrometry and MALDI-TOF in the presence of an added matrix DCTB. UV-Visible spectra were recorded in CH 2 Cl 2 at room temperature on Cary 50 scan spectrophotometer. Crystals of 7, 10, 11, 12, 14 and 15 were obtained by n-hexane diffusion into a solution of CH 2 Cl 2 . Crystals of 13 were grown from a CHCl 3 solution with n-hexane diffusion. A crystal of 16 was obtained from a CHCl 3 solution with CH 3 OH diffusion. The X-ray data were obtained on a Bruker X8 APEX II diffractometer with graphite monochromated Mo-Kα radiation. 1,4-bis(1,9-dimethyl-dipyrromethane-5-yl)benzene(1) 1.96 g (14.6 mmol) terephthalaldehyde and 5.23g (64.5 mmol) 2-methylpyrrole were dissolved in 50ml CH 2 Cl 2 and degassed by bubbling with argon for 10 min. 0.163 mL (2.2 mmol) Trifluoroacetic acid (TFA) was added and the solution was stirred at r.t. for 2 hours. 0.5 M aq. NaOH (50 mL) was added to quench the reaction. The mixture was extracted with CH 2 Cl 2 and the organic layer was dried over anhydrous Na 2 SO 4 . Column chromatography (silica, CH 2 Cl 2 ) afforded an off-white solid (1.87 g, 30% 
4,4-difluoro-3,5-dimethyl-8-[4-(dipyrrin-5-yl)phenyl]-4-bora-3a,4a-diaza-s-indacene(7)
A solution of 6 (503 mg, 1.14 mmol) in CH 2 Cl 2 (60 mL) was treated with DDQ (285 mg, 1.26 mmol) for 1 hr at room temperature. The solvent was removed and the residue was column chromatographed (silica, CH 2 Cl 2 : CH 3 OH = 100:2) to afford a red solid (257 mg, 51%). 
4,4-difluoro-3,5-dimethyl-8-[4-(1,9-dimethyl-dipyrromethane-5-yl)phenyl]-4-bora-3a,4a-diaza-s-indacene(8)
A mixture of 5 (747 mg, 2.3 mmol) and 2-methylpyrrole (414 mg, 5.1 mmol) in 30 mL CH 2 Cl 2 was degassed with argon for 10 min and treated with TFA (0.027 mL, 0.35 mmol). The reaction mixture was stirred at room temperature for 1 hr, and then quenched with 0.2 M aq. NaOH solution (40 mL). The mixture was extracted with CH 2 Cl 2 and dried over Na 2 SO 4 . Column chromatography (silica, CH 2 Cl 2 ) afforded a red solid (556mg, 52%). 1 H NMR (300 MHz, CD 2 Cl 2 ): δ = 7.82 (br. s, 2H, NH), 7.49 (d, J = 8.1 Hz, 2H, Ar-H), 7.37 (d, J = 8.1 Hz, 2H, Ar-H), 6 .80 (d, J = 3.9 Hz, 2H, β-boron dipyrrin), 6 .32 (d, J = 4.1 Hz, 2H, β-boron dipyrrin), 5 A solution of ligand 7 or 9 (1 equiv.) in CH 2 Cl 2 was treated with a solution of M(OAc) 2 ·xH 2 O (0.7 equiv.) in methanol. The reaction mixture was stirred overnight at room temperature. Removal of the solvent and purification on a GPC column afforded the desired metal complexes (yields 30%-40%). Reference compounds 20-33 were prepared following a similar synthetic procedure to that outlined above: 
General Procedure for Synthesis of Monomeric Metal Complexes

bis[4,4-difluoro-3,5-dimethyl-8-[4-(dipyrrin-5-yl)phenyl]-4-bora-3a,4a-diaza-s-indacene]Copper(II) (10)
MALDI
Bis[1,9-dimethyl-5-(4-methylphenyl)dipyrrinato]Zinc(II) (33)
Selected crystal data and details of the data collection for 7 and 10-16 
I. Selected crystal data and details of the data collection for 7
Selected Bond Distances and Angles of X-ray
Experimental
Data Collection
An irregular red crystal of C 26 H 21 BN 4 F 2 having approximate dimensions of 0.08 x 0.20 x 0.35 mm was mounted on a glass fiber. All measurements were made on a Bruker X8 APEX II diffractometer with graphite monochromated Mo-Kα radiation.
The data were collected at a temperature of 25.0 + 0.1 o C to a maximum 2θ value of 56.5 o . Data were collected in a series of φ and ω scans in 0.50 o oscillations with 10.0 second exposures. The crystal-to-detector distance was 36.00 mm.
Data Reduction
Of the 11946 reflections that were collected, 2611 were unique (R int = 0.037); equivalent reflections were merged. Data were collected and integrated using the Bruker SAINT 1 software package. The linear absorption coefficient, μ, for Mo-Kα radiation is 0.90 cm -1 . Data were corrected for absorption effects using the multi-scan technique (SADABS 2 ), with minimum and maximum transmission coefficients of 0.883 and 0.993, respectively. The data were corrected for Lorentz and polarization effects.
Structure Solution and Refinement
The structure was solved by direct methods 3 . The material crystallizes on a two-fold axis of rotation. Additionally, it crystallizes with the central phenyl ring disordered in two orientations (a roughly 3:1 ratio between the major and minor fragments). All non-hydrogen atoms were refined anisotropically, while all hydrogen atoms except H2 (found in a difference map and refined isotropically) were placed in calculated positions and not refined. H2 is disordered about both free amine sites. The final cycle of full-matrix least-squares refinement 4 on F 2 was based on 2611 reflections and 175 variable parameters and converged (largest parameter shift was 0.00 times its esd) with unweighted and weighted agreement factors of:
The standard deviation of an observation of unit weight 5 was 1.00. The weighting scheme was based on counting statistics. The maximum and minimum peaks on the final difference Fourier map corresponded to 0.13 and -0.19 e -/Å 3 , respectively.
Neutral atom scattering factors were taken from Cromer and Waber 6 . Anomalous dispersion effects were included in Fcalc 7 ; the values for Δf' and Δf" were those of Creagh and McAuley 8 . The values for the mass attenuation coefficients are those of Creagh and Hubbell 9 . All refinements were performed using the SHELXTL 10 crystallographic software package of Bruker-AXS. 
EXPERIMENTAL DETAILS
A. Crystal Data
Empirical
Experimental
Data Collection
A red needle crystal of C 52 H 40 B 2 N 8 F 4 Cu.2CH 2 Cl 2 having approximate dimensions of 0.03 x 0.10 x 0.50 mm was mounted on a glass fiber. All measurements were made on a Bruker X8 APEX II diffractometer with graphite monochromated Mo-Kα radiation.
The data were collected at a temperature of -100.0 + 0.1 o C to a maximum 2θ value of 45.0 o . Data were collected in a series of φ and ω scans in 0.50 o oscillations with 60.0 second exposures. The crystal-to-detector distance was 36.00 mm.
Data Reduction
Of the 14088 reflections that were collected, 3365 were unique (R int = 0.122); equivalent reflections were merged. Data were collected and integrated using the Bruker SAINT 1 software package. The linear absorption coefficient, μ, for Mo-Kα radiation is 6.89 cm -1 . Data were corrected for absorption effects using the multi-scan technique (SADABS 2 ), with minimum and maximum transmission coefficients of 0.219 and 0.980, respectively. The data were corrected for Lorentz and polarization effects.
Structure Solution and Refinement
The structure was solved by direct methods 3 . The material crystallizes with the Cu atom residing on a two-fold axis of rotation. Additionally, one molecule of CH 2 Cl 2 is found in the asymmetric unit. This solvent molecule was disordered in multiple orientations and could not be modeled reasonably. As a result, no solvent atoms were modeled and the PLATON/SQUEEZE 11 program was used to correct the measured intensities to remove any residual electron density from the solvent. All remaining non-hydrogen atoms were refined anisotropically, while all hydrogen atoms were placed in calculated positions and were not refined. The final cycle of full-matrix least-squares refinement 4 on F 2 was based on 3365 reflections and 305 variable parameters and converged (largest parameter shift was 0.00 times its esd) with unweighted and weighted agreement factors of:
The standard deviation of an observation of unit weight 5 was 0.85. The weighting scheme was based on counting statistics. The maximum and minimum peaks on the final difference Fourier map corresponded to 0.46 and -0.91 e -/Å 3 , respectively.
EXPERIMENTAL DETAILS
A. Crystal Data
Data Reduction
Of the 32007 reflections that were collected, 7184 were unique (R int = 0.130); equivalent reflections were merged. Data were collected and integrated using the Bruker SAINT 1 software package. The linear absorption coefficient, μ, for Mo-Kα radiation is 6.34 cm -1 . Data were corrected for absorption effects using the multi-scan technique (SADABS 2 ), with minimum and maximum transmission coefficients of 0.293 and 0.939, respectively. The data were corrected for Lorentz and polarization effects.
Structure Solution and Refinement
The structure was solved by direct methods 3 . The molecule crystallizes with two molecules of methylene chloride in the asymmetric unit. All non-hydrogen atoms were refined anisotropically, while all hydrogen atoms were placed in calculated positions and not refined. The final cycle of full-matrix least-squares refinement 4 on F 2 was based on 7184 reflections and 702 variable parameters and converged (largest parameter shift was 0.00 times its esd) with unweighted and weighted agreement factors of:
The standard deviation of an observation of unit weight 5 was 1.03. The weighting scheme was based on counting statistics. The maximum and minimum peaks on the final difference Fourier map corresponded to 1.10 and -0.88 e -/Å 3 , respectively.
EXPERIMENTAL DETAILS
A. Crystal Data
IV. Selected crystal data and details of the data collection for 12
Selected Bond Distances and Angles of X-ray
Experimental
Data Collection
A red plate crystal of C 52 H 40 B 2 N 8 F 4 Ni.2CH 2 Cl 2 having approximate dimensions of 0.03 x 0.20 x 0.50 mm was mounted on a glass fiber. All measurements were made on a Bruker X8 APEX II diffractometer with graphite monochromated Mo-Kα radiation.
The data were collected at a temperature of -100.0 + 0.1 o C to a maximum 2θ value of 44.9 o . Data were collected in a series of φ and ω scans in 0.50 o oscillations with 120.0 second exposures. The crystal-to-detector distance was 36.00 mm.
Data Reduction
Of the 15765 reflections that were collected, 3328 were unique (R int = 0.083); equivalent reflections were merged. Data were collected and integrated using the Bruker SAINT 1 software package. The linear absorption coefficient, μ, for Mo-Kα radiation is 6.41 cm -1 . Data were corrected for absorption effects using the multi-scan technique (SADABS 2 ), with minimum and maximum transmission coefficients of 0.427 and 0.981, respectively. The data were corrected for Lorentz and polarization effects.
Structure Solution and Refinement
The structure was solved by direct methods 3 . The material crystallizes with one half-molecule residing on two-fold axis of rotation about the b-axis. Additionally, one molecule of CH 2 Cl 2 is found in the asymmetric unit. This solvent molecule is disordered and was modeled in three orientations. All non-hydrogen atoms were refined anisotropically except the three carboin fragments from the disordered solvent molecule, which were refined isotropically. Mild restraints were employed to maintain reasonable geometried in the disordered solvent, and the respective populations of each fragments were refined such that the sum of the populations was 1. The final cycle of full-matrix least-squares refinement 4 on F 2 was based on 3328 reflections and 372 variable parameters and converged (largest parameter shift was 0.00 times its esd) with unweighted and weighted agreement factors of:
The standard deviation of an observation of unit weight 5 was 0.99. The weighting scheme was based on counting statistics. The maximum and minimum peaks on the final difference Fourier map corresponded to 0.50 and -0.59 e -/Å 3 , respectively.
EXPERIMENTAL DETAILS
A. Crystal Data
Experimental
Data Collection
A red tablet crystal of C 56 H 48 B 2 N 8 F 4 Ni.2CHCl 3 having approximate dimensions of 0.08 x 0.15 x 0.35 mm was mounted on a glass fiber. All measurements were made on a Bruker X8 APEX II diffractometer with graphite monochromated Mo-Kα radiation.
The data were collected at a temperature of -100.0 + 0.1 o C to a maximum 2θ value of 50.5 o . Data were collected in a series of φ and ω scans in 0.50 o oscillations with 30.0 second exposures. The crystal-to-detector distance was 36.00 mm.
Data Reduction
Of the 30194 reflections that were collected, 9772 were unique (R int = 0.045); equivalent reflections were merged. Data were collected and integrated using the Bruker SAINT 1 software package. The linear absorption coefficient, μ, for Mo-Kα radiation is 6.93 cm -1 . Data were corrected for absorption effects using the multi-scan technique (SADABS 2 ), with minimum and maximum transmission coefficients of 0.727 and 0.946, respectively. The data were corrected for Lorentz and polarization effects.
Structure Solution and Refinement
The structure was solved by direct methods 3 . The material crystallizes with two molecules of CHCl 3 in the asymmetric unit. All non-hydrogen atoms were refined anisotropically, while all hydrogen atoms were placed in calculated positions and not refined. The final cycle of full-matrix least-squares refinement 4 on F 2 was based on 9772 reflections and 720 variable parameters and converged (largest parameter shift was 0.00 times its esd) with unweighted and weighted agreement factors of:
The standard deviation of an observation of unit weight 5 was 1.04. The weighting scheme was based on counting statistics. The maximum and minimum peaks on the final difference Fourier map corresponded to 1.03 and -1.07 e -/Å 3 , respectively.
EXPERIMENTAL DETAILS
A. Crystal Data
Experimental
Data Collection
An irregular red crystal of C 56 H 48 B 2 N 8 F 4 Co.2CH 2 Cl 2 having approximate dimensions of 0.05 x 0.25 x 0.30 mm was mounted on a glass fiber. All measurements were made on a Bruker X8 APEX II diffractometer with graphite monochromated Mo-Kα radiation.
The data were collected at a temperature of -100.0 + 0.1 o C to a maximum 2θ value of 45.2 o . Data were collected in a series of φ and ω scans in 0.50 o oscillations with 13.0 second exposures. The crystal-to-detector distance was 36.00 mm.
Data Reduction
The material crystallizes as a three-component twin with the two minor components related to the major component by roughly a 180 o rotation about the (1 0 0) real axis. Data were integrated for all twin components, including both overlapped and non-overlapped reflections. In total 78919 reflections were integrated (20336 from component one only, 25436 from component two only, 23050 from component three only, and 10084 overlapped). Data were collected and integrated using the Bruker SAINT 1 software packages. The linear absorption coefficient, μ, for Mo-Kα radiation is 5.74 cm -1 . Data were corrected for absorption effects using the multi-scan technique (TWINABS 2 ), with minimum and maximum transmission coefficients of 0.746 and 0.972, respectively. The data were corrected for Lorentz and polarization effects.
Structure Solution and Refinement
The structure was solved by direct methods 3 using non-overlapped data from the major twin component. Subsequent refinements were carried out using an HKLF 5 format data set containing complete data from the major twin component including overlapped reflections from the minor twin components. All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were included in calculated positions but not refined. The batch scale refinement showed a roughly 3:1:1 ratio between the major and minor twin components. The final cycle of full-matrix least-squares refinement 4 on F 2 was based on 10121 reflections from both twin components and 704 variable parameters and converged (largest parameter shift was 0.00 times its esd) with unweighted and weighted agreement factors of: R1 = Σ ||Fo| -|Fc|| / Σ |Fo| = 0.112 wR2 = [ Σ ( w (Fo 2 -Fc 2 ) 2 )/ Σ w(Fo 2 ) 2 ] 1/2 = 0.169 The standard deviation of an observation of unit weight 5 was 0.99. The weighting scheme was based on counting statistics. The maximum and minimum peaks on the final difference Fourier map corresponded to 1.23 and -1.03 e -/Å 3 , respectively.
EXPERIMENTAL DETAILS
A. Crystal Data
Experimental
Data Collection
A red needle crystal of C 56 H 48 B 2 N 8 F 4 Zn.2CH 2 Cl 2 having approximate dimensions of 0.05 x 0.12 x 0.35 mm was mounted on a glass fiber. All measurements were made on a Bruker X8 APEX II diffractometer with graphite monochromated Mo-Kα radiation.
The data were collected at a temperature of -100.0 + 0.1 o C to a maximum 2θ value of 50.4 o . Data were collected in a series of φ and ω scans in 0.50 o oscillations with 20.0 second exposures. The crystal-to-detector distance was 36.00 mm.
Data Reduction
The material crystallizes as a two-component twin with the two components related by a 180 o rotation about the (1 0 0) reciprocal axis. Data were integrated for both twin components, including both overlapped and non-overlapped reflections. In total 46377 reflections were integrated (20360 from component one only, 20257 from component two only, 5760 overlapped). Data were collected and integrated using the Bruker SAINT 1 software packages. The linear absorption coefficient, μ, for Mo-Kα radiation is 7.06 cm -1 . Data were corrected for absorption effects using the multi-scan technique (TWINABS   2   ) , with minimum and maximum transmission coefficients of 0.705 and 0.965, respectively. The data were corrected for Lorentz and polarization effects.
Structure Solution and Refinement
The structure was solved by direct methods 3 using non-overlapped data from the major twin component. The material crystallizes with two molecules of methylene chloride in the lattice. Subsequent refinements were carried out using an HKLF 5 format data set containing complete data from both twin components. All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were included in calculated positions but not refined. The batch scale refinement showed a roughly 52:48 ratio between the major and minor twin components. The final cycle of full-matrix least-squares refinement 4 on F 2 was based on 18068 reflections from both twin components and 703 variable parameters and converged (largest parameter shift was 0.00 times its esd) with unweighted and weighted agreement factors of:
The standard deviation of an observation of unit weight 5 was 0.96. The weighting scheme was based on counting statistics. The maximum and minimum peaks on the final difference Fourier map corresponded to 1.49 and -1.17 e -/Å 3 , respectively.
EXPERIMENTAL DETAILS
A. Crystal Data
Experimental
Data Collection
A red needle crystal of C 84 H 72 B 2 F 4 N 12 Co 2 .2CHCl 3 having approximate dimensions of 0.05 x 0.10 x 0.40 mm was mounted on a glass fiber. All measurements were made on a Bruker X8 APEX II diffractometer with graphite monochromated Mo-Kα radiation.
The data were collected at a temperature of -100.0 + 0.1 o C to a maximum 2θ value of 50.2 o . Data were collected in a series of φ and ω scans in 0.50 o oscillations with 50.0 second exposures. The crystal-to-detector distance was 36.00 mm.
Data Reduction
Of the 30263 reflections that were collected, 7078 were unique (R int = 0.054); equivalent reflections were merged. Data were collected and integrated using the Bruker SAINT 1 software package. The linear absorption coefficient, μ, for Mo-Kα radiation is 6.76 cm -1 . Data were corrected for absorption effects using the multi-scan technique (SADABS 2 ), with minimum and maximum transmission coefficients of 0.785 and 0.967, respectively. The data were corrected for Lorentz and polarization effects.
Structure Solution and Refinement
The structure was solved by direct methods 3 . The material crystallizes with one half-molecule in the asymmetric unit, residing on an inversion center. Additionally, the two outer phenyl rings are slightly disordered in two orientations. Finally, one molecule of CHCl 3 crystallizes in the asymmetric unit. All non-hydrogen atoms except the disordered minor fragments were refined anisotropically. All hydrogen atoms were placed in calculated positions but were not refined. The final cycle of full-matrix least-squares refinement 4 on F 2 was based on 7078 reflections and 518 variable parameters and converged (largest parameter shift was 0.00 times its esd) with unweighted and weighted agreement factors of: R1 = Σ ||Fo| -|Fc|| / Σ |Fo| = 0.097 wR2 = [ Σ ( w (Fo 2 -Fc 2 ) 2 )/ Σ w(Fo 2 ) 2 ] 1/2 = 0.173
The standard deviation of an observation of unit weight 5 was 1.03. The weighting scheme was based on counting statistics. The maximum and minimum peaks on the final difference Fourier map corresponded to 0.87 and -0.81 e -/Å 3 , respectively.
EXPERIMENTAL DETAILS
A. Crystal Data
